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How to model the dynamic process for the price of assets is an important issue 
for both academe and practitioners. This task becomes more difficult and more 
necessary when derivatives become prevalent in the market. Because the price of 
derivatives are computed with the dynamics process of the price of the underlying 
asset under the risk-neutral measure, but they are hedged in the real-life measure. And 
the dynamic processes under these two measures are different because of the risk 
premium. The traditional method for estimation of the dynamics process of asset price 
uses the information of the underlying asset or the information of the derivatives only. 
This induces the discrepancy between the results obtained from the information of the 
underlying asset and the counterpart obtained from the information of derivatives, 
which is quite dangerous for the risk management. In such a world which includes 
two sources of risk, the asset price and the volatility, the premium of the volatility risk 
is a key factor to combine the dynamics processes under the two measures, with 
which we can estimate the dynamics processes using both the information of the 
underlying asset and the derivatives. 
This paper uses the Hang Seng Index (HSI) and prices of options written on HIS 
to investigate the volatility risk premium on Hang Kong security market. By 
constructing a dynamic delta-neutral portfolio of call options written on HIS, this 
paper distills the information of the volatility risk premium from the return of the 
delta-neutral portfolio, and try to find out the factors influence the volatility risk 
premium. The results show the volatility risk premium in the Hong Kong security 
market is priced to be negative. And it is time variable, and is negatively correlative 
with the level of volatility, the scope and speed of the change of the underlying asset 
price, while it is positively correlative to the scope of the change of the volatility.  
Then, this paper proposes some kinds of the function for the volatility risk 
premium, which are based on the results of the first part of empirical research. 
Assuming the dynamic process of the price of the underlying asset follows the Heston 
(1993) model and the volatility risk premium functions are those this paper proposes, 
I estimate the dynamics process under both two measures jointly. The results show 
that the functions of the volatility risk premium which I propose improve the 
estimation evidently, while the Heston (1993) model and the traditional assumption of 
the volatility risk premium functions are not suitable to describe the dynamics process 
of the HIS. 
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第一、 构建期权的 Delta 中性组合，通过考察该对冲组合的收益来分析波
动率风险溢酬的一些特征。 
此类研究的典型文献包括 Coval and Shumway (2001) 和 Bakshi and Kapadia 
(2003)等。其中 Coval and Shumway (2001)通过构造 S&P500 指数期权、S&P100
指数期权、Nikkei225 指数期权和 Deutsche Mark 期货期权的动态 Zero-beta 
straddle①组合，考察相应指数的波动率风险溢酬。从理论上看，若 Black-Scholes
模型是正确的，即标的资产价格服从扩散过程，Zero-beta straddle 组合的收益率
应该为无风险利率。但是 Coval and Shumway (2001)的实证结果显示上述几种期
权的 Zero-beta straddle 组合收益率显著为负，这很大程度上暗示着随机波动率风
险溢酬或者跳跃风险溢酬的存在。在进一步检验 Crash-neutral straddle 组合收益
率之后，两位作者得出波动率风险溢酬存在并显著为负的结论。而 Bakshi and 
Kapadia (2003)则从理论上证明，若波动率风险没有被定价，那么看涨期权的动
态 Delta-hedged 组合的收益率应该为无风险利率。他们用 1988.1.1 ~1996.12.30
的 S&P500 指数及指数期权进行了实证分析，发现 S&P500 指数期权 Delta-hedged
组合的收益率在样本期内显著为负，并且在波动率较高的区间内，该组合的收益







































































































第二章  理论基础 
第一节 关于波动率风险溢酬 
设资产价格 tS 的动态过程受到 N 种状态变量 tX 的影响。从资产定价的角度
来看，各种状态变量的风险溢酬向量 XΛ 可以表示为： 






Λ = ⎜ ⎟
⎝ ⎠
 
其中， tm 为资产定价核（Pricing Kernel），γ 为投资者的风险规避系数， tCov 表
示条件协方差，dt 表示瞬时时间。从（2.1）可以看出， XΛ 与风险规避系数以及
tm 和 tX 的影响因子（将这些因子统称为 tY ，明显有 t tX Y⊆ ）有关。因此，风险






的桥梁。一般地，设资产价格为 t和 tX 的函数，即： ( ),t tS f t X= 。且影响因子 tX
为马尔可夫状态变量，在风险中性测度下服从以下的随机过程①： 
( ) ( ) ( )* *, ,       2.2t X t X t tdX u t X dt t X dWσ= +  
那么在现实测度下： 
( ) ( ) ( ) ( )* , , ,       2.3t X t X t X t tdX u t X t Y dt t X dWσ⎡ ⎤= + Λ +⎣ ⎦  
其中 tX 和 ( )* ,X tu t X 为 N×1 向量， ( ),X tt Xσ 为 N×N 矩阵。 *tdW 和 tdW 都为 N×1
的独立布朗运动向量。从中可以看出，（2.3）包含了（2.2），因为在风险中性测
度，风险溢酬为零。进一步，根据伊藤引理，可以推导出资产价格在风险中性测
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而在现实测度下服从如下过程： 
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( )         2.5














表示资产收益率年化瞬时方差），且 tX 在风险中性测度下所服从的随机过程为： 
( )





, ln , 0ln
 2.6
, ln , , ln , 1 , ln ,
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t V t t V t t V t t
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而在另外一个测度下（设为测度 P，可以是现实测度）服从： 
( )
( ) ( ) ( )
( )
2
, ln , , 0ln
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其中， t t tx Y X= − ， ( )* * *ln , ,,t S t V tdW dW dW= ， ( )ln , ,,t S t V tdW dW dW= ， ln SΛ 和 VΛ 是 t
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同时我们设在 P 测度下，资产定价核服从如下的一般随机过程： 





















λ= − −  
其中 ( ), ln ,t t tr r t S V= 为瞬时无风险利率，在不同的假定下，它可能是常数或状态
变量的函数； ( ), ln , ,t t t tt S V xλ λ= 为各种冲击（此处指布朗运动风险）的市场价
格，是 N×1 向量。那么在 P 测度下，这个系统中的风险溢酬为： 
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从（2.9）可以看出，由于假定风险源只有资产价格以及资产收益率方差，




同时，（2.9）告诉我们，波动率风险溢酬受到 γ 、 ( ), ln , ,t t tt S V xλ 、 ρ 以及
( ), ln ,V t tt S Vσ 的影响。在某种程度上，对风险溢酬 XΛ 的研究和对风险价格 tλ 的
研究是等价的。很多文献将注意力集中在对 ( ), ln , ,t t tt S V xλ 的研究上。比如 Dai 
and Singleton (2003) 、 Duffie et al. (2000) 以 及 Duarte (2004) 等 分 别 对
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